This study analyses the psychological, clinical and criminal characteristics of neonaticide focusing on court verdicts with the aim of formulating recommendations for judicial guidelines. This study was register based, comprising all known neonaticides in Austria and Finland between 1995 and 2005. The cases (n = 28) were obtained by screening death certificates from coroner departments and analysing them alongside all further reports available. Five out of 21 convicted offenders were imprisoned with an average sentence of 1.65 years. A mental disorder, at the time of the offence, was diagnosed in half of the offenders (9/18) who underwent forensic examination. Of the total offenders, 14 were deemed responsible for the crime, one was deemed to have had diminished responsibility and three were considered not responsible for the crime. The main motive, determined by court evaluation, was an 'unwanted child', followed by 'no motive', 'fear of abandonment or a negative response from others' and 'mental overload'. The rate of repeated neonaticide was 13 per cent. Considering the rate of mental illness within the neonaticide offenders, we would recommend a treatment detention order instead of imprisonment or non-prosecution, as well as state-of-the-art guidelines for the court.
Introduction
I n 2017, the global rate of neonatal mortality was 18 deaths per 1000 live births (UNICEF et al., 2018) . Aside from the risk of mortality by illness, malnutrition or birth complications, there is also a high risk for an infant to become the victim of a homicide (Ellonen et al., 2015) . The death of a child at the hands of their parent(s) is commonly referred to as filicide (Resnick, 1969) . Despite infanticide and neonaticide being classified as subcategories of filicide, where infanticide refers to the killing of a child under 12 months of age and neonaticide is the killing of a newborn within the first 24 hours of life, they are distinctly different events.
Initially, neonaticidal mothers were described as young, poor, unmarried, uneducated and with high levels of mental health issues, however, further research has found that the incidence of mental health issues is lower than commonly believed, but that there is a higher rate of personality disorders (Amon et al., 2012) . Forensic psychiatrists argue that neonaticide develops more from fear and social isolation than from 'cold' premeditation (Linzer Schwartz and Isser, 2001) . The infanticide rate (<1 year) has decreased in most European countries since the 1960s, whereas the neonaticide rate (<24 hours) has remained stable over the decades (Ellonen et al., 2015) . In Finland and Austria, for example, it comprises between 66 and 80 per cent of all infanticides (Ellonen et al., 2015) .
The explanation for such a difference may lie in a concrete difference in incidence or it may be due to the hidden nature of this crime where the true rates are often unknown. Bodies may go undetected, autopsies lacking or a wrong classification for the cause of death may be given such as sudden infant death syndrome (Klier et al., 2019; Rougé-Maillert et al., 2005; Stanton and Simpson, 2001; Tanaka et al., 2017) . This paper analyses the psychological, clinical and criminal characteristics of all neonaticide cases in Austria and Finland between 1995 and 2005 focusing on court verdicts with the aim of formulating recommendations for judicial guidelines. This study found that forensic psychiatric or psychological evaluations for offenders were not carried out as a matter of course and that there was no standardised process for autopsies of suspected neonaticides. This, in turn, may explain the disparity in sentencing outcomes for neonaticide offenders in this sample.
Neonaticide and the Law
Few countries, including Austria and Finland, have specific legislation concerning the phenomenon of neonaticide (Linzer Schwartz and Isser, 2001) . The Austrian legislation, for example, states that '… a mother, who kills her child during delivery or as long as she is influenced by the process of giving birth, should be punished with …' one to five years of imprisonment (Doralt, 2017, p. 27) . In Finland, imprisonment for this crime extends from four months to four years (Ministry of Justice, 2008) . In 27 countries, the above legislation is more commonly known as the Infanticide Code (Flynn et al., 2007) with the exception of the USA, where the establishment of the 'Forensic psychiatrists argue that neonaticide develops more from fear and social isolation than from 'cold' premeditation' 'Few countries, including Austria and Finland, have a specific legislation concerning the phenomenon of neonaticide' infanticide law was discussed but never introduced to the legislation (Flynn et al., 2007) . Recently, one US state has changed this (Spinelli, 2019) and there is hope that others will follow. Detractors of infanticide laws argue that infanticide legislation is at best unnecessary and at worst misapplied (Hatters Friedman et al., 2012) . This trend has also been extended to some European countries, like Germany and France, where the special neonaticide paragraph of the homicide law was abolished despite criticism from many experts in the field (see, for example, Bejarano Alomia, 2008).
The German legislature justified its decision to eliminate the infanticide code arguing that defendants can claim there were mitigating factors associated with the crime; however, there has been discussion to reintroduce the infanticide legislation (Bejarano Alomia, 2008) . The Austrian legislation, for example, recognises 20 mitigating factors such as the offender's age (<21 years), extenuating circumstances and a voluntary plea of guilty or clear expressions of remorse (Doralt, 2017) . Nonetheless, the killing of one's own child remains one of society's most misunderstood crimes making the existence of mitigating factors a poor fit for a defence of diminished responsibility.
The sentencing decision depends on the intention of the crime, motives and the mental health status of the offender. Although for the latter, a forensic psychiatric examination is a prerequisite for diagnosis, evidence from this study, and others, shows that not all offenders underwent such an examination. Different studies report varying rates for carrying out forensic psychiatric examinations, from 35 to 78 per cent (Amon et al., 2012; Flynn et al., 2007; Putkonen et al., 2007a; Rougé-Maillert et al., 2005) .
Mental Health Status
In Austria, forensic psychiatric examinations to diagnose mental health status at the time of the offence in order to discern between diminished, full or no responsibility are carried out by independent clinical psychiatrists and psychologists working for the government before judgment is passed (Doralt, 2017) . A perpetrator who is found not responsible (not guilty by reason of insanity) for the crime, because they are not able to understand the unlawfulness of their actions or if they are not able to act on this discernment, must be sentenced to a hospital detention order instead of imprisonment. If the offender is found to have diminished responsibility (not able to act on discernment), they must be sentenced to imprisonment and a hospital detention order (Doralt, 2017) . The definition of diminished or no responsibility is the same in Finland , but without the same sentencing outcomes; diminished responsibility can result in a less severe sentence.
Most countries, including Austria, do not have state-of-the-art guidelines for forensic examinations. For example, in the UK, there has not been any mandatory psychiatric assessment for homicide offenders since 2001 (Flynn et al., 2007) . Flynn et al. (2007) found that the main factors predicting a hospital detention order, which was based on forensic examination, were a diagnosis of schizophrenia, any mental illness at the time of the offence, recent contact with health services during their lifetime and being a member of a minority ethnic group.
'Most countries… do not have state-of-theart guidelines for forensic examinations'
'Detractors of infanticide laws argue that infanticide legislation is at best unnecessary and at worst misapplied'
In Finland, the court orders a forensic examination, which is guided and evaluated by the Forensic Psychiatric Board of the National Institute for Health and Welfare Finland (2017). This institution also gives its statement to the court (Putkonen et al., 2003) . The standardised forensic psychiatric examination is an extensive assessment (maximum of 2 months) including interviews by a psychiatrist, an evaluation of physical condition, an assessment by a psychologist using standardised psychological tests and observation by hospital staff. The forensic psychiatrist assesses the putative mental disorder and the possible impact of the disorder on the offence.
Crime Motives and Methods
Despite the high number of neonaticide studies, most of them have focused on offender descriptions and the reasons associated with pregnancy negation (such as the age of offender, education level, unplanned pregnancy, presence of fear of abandonment) but not on the offence motives (Amon et al., 2012; Hatters-Friedman and Resnick, 2009; Herman-Giddens et al., 2003; Mendlowicz et al., 1999; Putkonen et al., 2007a Putkonen et al., , 2007b Spinelli, 2001 ) that are important for the court and the verdict. In the literature, offence methods were described as variations of asphyxiation (suffocation, strangulation, drowning) and head trauma, and the offence was mostly carried out at home (Rougé-Maillert et al., 2005; Herman-Giddens et al., 2003) . There were no descriptions in the existing neonaticide literature of the offender's behaviour immediately after the crime nor records about the presence of other persons during the crime. The present study focuses on the offence characteristics (place, method, motives), the offender's diagnosis and on the extent that these variables influence the juridical outcome.
Methods

Sample
In two European countries, namely Austria and Finland, all-known neonaticide cases for the decade between 1995 and 2005 were collected from a database including all filicides for that period and analysed. The collection of data started with screening of the coroners' reports and death certificates from Coroner Institutions of Austria and Statistics Finland. Within these processes, court files from the Department of Justice (Austria), police files of criminal variables, hospital reports of the offender's treatment history and forensic psychiatric examination reports were reviewed. We identified 28 neonaticide cases with a court file.
Ethical approval was granted by the following agencies. Austria: Austrian Ethics Commission, Department of Justice and Medical University of Vienna; Finland: Ministry of Social Affairs and Health, Ministry of the Interior, Office of the Data Protection Ombudsman, Ethics Committee for Paediatrics and Adolescent Medicine and Psychiatry of Helsinki University Central Hospital (see also Putkonen et al., 2009) . A systematic investigation like our registerbased study of neonaticide was not possible in other European countries owing 'No descriptions in the existing neonaticide literature of the offender's behaviour immediately after the crime' 'We identified 28 neonaticide cases with a court file' to the lack of comparable data, which will probably further underestimate the global neonaticide rate.
Comparative Analysis of Two Countries
We established variables based on previous literature and collected information on the offender's history in terms of education, social standing, relationships, past criminal records, health status, stress factors, pregnancy concerns and legal issues (for an in-depth description of the original study refer to Putkonen et al., 2009) . The motives for the offence, as well as the offence method and place, were investigated. The motives were ranked by their frequency of occurrence and multiple naming was possible. The offender's mental health status at and after the crime, responsibility for the crime and the verdict were also analysed.
The consistency of coding was undertaken by one coder in Austria (SA) and two coders in Finland (HP, GWH). Before the real-case rating, the coders were trained to rate based on two short-version cases from the UK. We included only variables with good agreement (kappa = 1.0-0.75). The inter-rater agreement was calculated using kappa for the three raters (Randolph, 2008; Wirtz and Caspar, 2002) . The inter-rater coefficients were sound according to the guidelines provided by Cicchetti (1994) . The statistical package SPSS 15.0 (SPSS Inc., Chicago, IL) was used for all data analysis. The data, as well as the health service and forensic systems in Austria and Finland, were similar enough to allow a comparative analysis (Putkonen et al., 2009) .
Results
There were 28 cases of neonaticide committed by 23 offenders. One offender was responsible for four cases and two offenders for two cases each; these repeated neonaticides were observed only in Austria.
Circumstances of the Offence
In all cases (n = 28), the offence place was also the place of delivery. The offences took place in the shower or the toilet in 23 of the 28 cases. In those cases where other people with no awareness of the delivery were present in the household (n = 10), the toilet was the place of delivery and the offence. If the offender was alone, the shower, the bedroom, the toilet or elsewhere in the house was the delivery and the offence place. Only in one case was another person (the mother of the offender) present at the delivery and participated in the offence.
The methods of killing were suffocation, drowning, neglect, strangulation and throwing against the wall. In one case, the coroner was not able to determine the method owing to advanced decomposition. The behaviour immediately after the offence was characterised by a short period of respite, then hiding the body at home (freezer, bag, wardrobe, garden), covering up the event and going to work. In one case, a person was called for help. 'The motives for the offence, as well as the offence method and place, were investigated' 'In all cases (n = 28), the offence place was also the place of delivery'
Motives for the offence showed variation (Table 1) probably owing to the multiple sources considered by the court, variations in the police reports, forensic examination and the motives concluded during the trial.
Juridical Responsibility
Eighteen of the 23 offenders were examined for putative responsibility at the time of the offence by forensic psychiatrists and/or psychologists ( Table 2) . Three offenders did not undergo any assessment and two offenders (one of whom was a repeat offender) died immediately after the offence because of a complicated delivery.
Of the three offenders who had not undergone a forensic psychiatric examination, none had a motive identified by the court for the offence: two offenders were not prosecuted and one offender received a conditional charge (a fine).
There were ten offenders who showed a deterioration in their mental health status after the offence, namely, additional psychotic or affective symptoms which were not present at the time of the offence. One such offender obtained a prison sentence and the remaining nine offenders were not sentenced to imprisonment.
In seven cases, offenders were never diagnosed nor did they have any symptoms. In these cases, the court identified the main motives for the offence as 'fear of abandonment/negative response from others', 'mental overload/powerlessness' or 'no motive' at all. 'Eighteen of the 23 offenders were examined for putative responsibility at the time of the offence by forensic psychiatrists and/or psychologists' The verdicts for the surviving 21 offenders ranged between not charged and one lifelong sentence (Table 3 ). Five offenders were imprisoned; the motive established by the court was unwanted child (4/5) and only one offender showed a deterioration in their mental health status. In addition to the neonaticide offenders, one father (partner of a repeat offender) was sentenced to 15 years of imprisonment, without participation in or presence at the time of the crime, and one participating mother (of a different offender) was sentenced to ten years of imprisonment for murder.
Discussion
The main findings in our research show that a quarter of the offenders received an imprisonment sentence whereas a third of the offenders were not prosecuted. Eighteen offenders underwent a forensic psychiatric/psychological evaluation, three did not undergo any kind of evaluation and two died shortly after the offence. Half of the examined offenders were diagnosed with a mental disorder at the time of the offence and ten offenders showed a deterioration in their mental health after the offence.
The main motives concluded by the court were an 'unwanted child' in slightly more than 'a quarter of the cases, followed by 'no motive' in a fifth and 'fear of abandonment/negative response from others' also in a slightly less than fifth of the offenders. We identified ten cases where other persons from the social network of the offender were present at the premises at the time of the offence but did not notice anything. The offender's immediate behaviour after the offence was characterised by hiding the body and covering up the the event. The juridical outcome varied from not prosecuted to lifelong sentences, whereas the two surviving repeat offenders received an additional hospital detention order.
While studies such as this one are important in furthering our understanding of rare events like neonaticide, there are limitations to the study and the data and results should be used cautiously. One of the more evident limitations of this study is the, still, unknown rate and hidden nature of neonaticide (Tanaka et al., 2017; Rougé-Maillert et al., 2005; Stanton and Simpson, 2001) . Neonatal deaths can be misidentified or simply hidden without ever being 'A quarter of the offenders received an imprisonment sentence whereas a third of the offenders were not prosecuted'
'Neonatal deaths can be misidentified or simply hidden without ever being discovered generating bias in the sample' discovered generating bias in the sample. This feature of the data also affects the size of the sample and the generalisability of the findings.
Autopsies of All Suspected Neonaticides
Neonaticide is a hidden crime for many reasons: the pregnancy as well as the offence go unnoticed by social surroundings. Our previous study revealed that, in ten cases, someone was present at the premises when the birth and the offence happened but he/she was not aware of anything (Amon et al., 2012) . The offender's behaviour directly after the birth was characterised by covering up the event and hiding the small and totally unknown body in or near the home (Amon et al., 2012) . Previous epidemiological studies (Flynn et al., 2007; Herman-Giddens et al., 2003; Putkonen et al., 2003) have suggested that an incorrect coroner's ruling of the cause of death may be one reason for the underestimated neonaticide rate. Therefore, when a newborn body is found, there should be a mandatory autopsy carried out by a specialised coroner department (Schulte et al., 2013) .
Until the Austrian Coroner Law changed in 2007, the rules for autopsies were clearly defined, centralised and compulsory (Hochmeister et al., 2007) . Specially educated coroners were assigned to find the cause of death in suspected cases of neonaticide. After the revision of the legislation, the number of unambiguous cases, which were automatically allocated to coroners, did not change. However, the number of ambiguous cases, which were previously investigated by the police and public health officers, dropped from 1500 to 50 per year due to financial reasons. We contend that these unclear cases may likely be misidentified cases of neonaticide owing to the lack of appropriate and specialised autopsies. Additionally, autopsies are now performed by ordinary pathologists who lack the required specialisation. Generally, autopsies were only conducted if an 'important reason for public health care ( § 12) was given' (Hochmeister et al., 2007, p. 26) . In Finland, the situation is similar to the one in Austria, where the court needs a clear pathology report to have enough evidence to prosecute offenders.
Standardised Forensic Psychiatric Examinations
If the courts have enough evidence to prosecute these crimes, then they need experts with experience and knowledge in assessing the offenders to understand the circumstances of these crimes so that they can determine the best judgment considering the offender, the victim and society. Because the infanticide code is based on the existence of exceptional circumstances at delivery, retrospectively determined by forensic psychiatrists and psychologists, mental health status was an important factor in our study.
Evidence gathered in this study, however, shows that not all offenders underwent this kind of psychiatric examination, similar to the findings gathered by other researchers (Putkonen et al., 2007a; Flynn et al., 2007) . Nine out of 18 offenders who underwent a forensic psychiatric assessment were diagnosed with a psychiatric disorder (personality disorder, psychosis, mood disorder) at the time of the offence. However, only four offenders were regarded as having diminished or no responsibility for their crime. Of interest is that one 'When a newborn body is found, there should be a mandatory autopsy carried out by a specialised coroner department' 'Mental health status was an important factor in our study' offender diagnosed with psychosis was held responsible, whereas one with no diagnosis was considered not responsible for the crime.
This variability depicts the very problem of neonaticide in different legal and medical processes. Neonaticides are rare but multifaceted incidents, and judges might encounter only a few or even a single case during their professional lives, making the application of the law without the appropriate training and background information an erratic exercise. Or as Putkonen et al. (2007a, p. 253) argue:
'Due to the rare occurrence of neonaticides, there is no established pattern for investigating and trying the cases. Hence, everything during the legal process may vary starting from the pathological reports and, even the psychological and social aspects may be emphasised differently depending on the moral assumptions of the individual authorities involved. The jurisprudence with regard to child deaths is complicated, and perhaps current legal process is not the most suitable way to handle these cases. ' We recommend that the investigation of suspected neonaticides be carried out by specialists with knowledge and experience of these crimes to ensure best practice, as there is, for example, with sexual homicides. This process should be clearly defined, standardised and structured, and the circumstances of the pregnancy (motives of negation, social situation, pregnancy-related factors) and the pathology of childbirth (Brockington, 1996) should be assessed. Furthermore, it is necessary to assess: the offender's history of mental illness (specifically in respect to trauma and abuse); the offender's mental health status at the time of the offence and after the offence; the offender's criminal responsibility; and in some cases also the risk of repeat offences. The accountability for the examination should be assumed by more than one expert and should be done pre-trial.
We also suggest that psychiatric examination should follow standardised forensic procedure using structured psychiatric and psychological methods. The examiners should be given advanced, and ongoing, training in the phenomenon of neonaticide and enough resources (time, finance) for the evaluation.
The range of sentences for the crime should be consistent.The range of given sentences for neonaticide was high in our study, going from no charge to lifelong imprisonment. This variability has already been reported in a case series of 115 cases from the USA with sentences ranging from community service to 25 years of prison (Linzer Schwartz and Isser, 2006) . Only in ten cases was reference made to psychiatric treatment or counselling as part of the sentence (Linzer Schwartz and Isser, 2006) .
The sentences of single offenders in our study seem to bear no relation to those who were repeat offenders. Furthermore, the two surviving repeat offenders were sentenced very differently (4.48 years vs. lifelong imprisonment). These inconsistencies among the verdicts may likely reflect the rarity of the offence and the court's inexperience with this kind of crime.
The analysis of the verdicts regarding the mental status and the motive also showed some interesting details: the mental health status of offenders whose main motive was an 'unwanted child' and who were sentenced to unconditional imprisonment did not deteriorate after the crime. The offenders who were not convicted either showed a psychological reaction after the crime or were found to have acted out of 'mental overload' or 'no motive'. The offenders with 'We recommend that the investigation of suspected neonaticides be carried out by specialists with knowledge and experience of these crimes' 'The sentences of single offenders in our study seem to bear no relation to those who were repeat offenders' conditional imprisonment showed a psychological reaction and 'fear of abandonment' as motive.
Comprehensible or in the heat-of-the-moment motives, which were defined as mitigating grounds, and a deterioration in mental health status, which could be interpreted as a feeling of remorse, may explain the different verdicts. Furthermore, the circumstances of criminal actions (planning, place, method, immediate behaviour after the event) also have been shown to be important for the court and have an influence on the verdict (Linzer Schwartz and Isser, 2001) .
Treatment Order
Infanticide law considers the special circumstances of delivery as mitigating grounds for the offending mother, which suggests a belief in dissociative actions rather than premeditated ones. Half of the examined offenders held a psychiatric diagnosis after the forensic examination, but only two received a hospital detention order additional to their imprisonment time, as per Austrian law. If the jurisdiction of a country has the option of a treatment order instead of imprisonment or as a provision of a conditional sentence, it should be preferred over non-prosecution or imprisonment only.
Notably, in view of the existence of repeated neonaticide offences (Klier et al., 2019) and the high rate of fertility within neonaticide offenders (Amon et al., 2012) , treatment seems most purposeful to prevent repeat offending. The first step for countries without a neonaticide law could be to include treatment into their juridical framework and a second step would be to implement the recommendations made by this paper (see below).
Conclusion
The results of the present study underline the uniqueness of neonaticide within homicide offences and indicate a need for special recommendations:
'Treatment seems most purposeful to prevent repeat offending'
